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Overview
An historic achievement was realized in Paris in December 2015 when most of the world's greenhouse-gas (GHG) emitting countries voluntarily submitted their post-2020 plans for action on climate change. These Intended Nationally Determined Contribution plans are aimed at keeping the global temperature rise well below 2°C, but apparently, the plans will require substantial improvement to attain that goal. 1 Adjusting these plans is undoubtedly complex, but regardless of the specifics, it is difficult to imagine any mitigation or adaptation plan that does not include forests and other woody vegetation. By the process of photosynthesis, plants take in the GHG carbon dioxide (CO2) from the atmosphere, and use energy from the sun to power chemical reactions with water to form sugar, a building block of life. Acronyms abound, but there is a comprehensive list of definitions at the beginning of the Report.
Description
The Introduction describes various forest-sector mitigation activities directed towards enhancing carbon stocks (sinks) and reducing GHG emissions (sources). The case is made that greater use of wood for energy and various products would ultimately reduce CO2 emissions compared to using non-wood products (further amplified in Chapters 6 and 7). Use of wood products has been limited by technology, and also by concern over consequences for the forest.
The argument is made that if forests are harvested sustainably, these forests will have a larger carbon storage potential, given the durability of harvested wood products, and the potential for the remaining well-managed forest to function as a carbon sink. It is especially pertinent to consider wood products, given their recent inclusion in the Intergovernmental Panel on Climate Change guidelines. forests with mixed species and/or size-classes that favor both carbon and forest productivity were described in a detailed manner. In regard to length of rotation, it was further argued that when bioenergy income and carbon benefits from fossil fuel substitution are taken into account, optimal rotation ages should be shorter. Reduced-impact logging, effective continuous management of insects and diseases and improving fire management that can improve carbon budget outcomes and contribute to climate change mitigation also received careful treatment.
Aspects relating to forest management, including the need for improved land management and afforestation of former agricultural land for sequestering substantial amounts of soil carbon were also addressed adequately.
Chapter 6, "Improving and using wood energy," begins with the finding that >50% of wood harvested annually in the world is used as an energy source. If harvested in a sustainable manner, this renewable energy source has mitigation potential. The thoughtful presentation of the topic gave careful and detailed consideration of the complexity of determining whether wood energy is carbon neutral; the discussion included topics such as full life-cycle analysis and emission of greenhouse gases other than CO2. The mitigation potential for specific strategies, such as improved cookstoves and charcoal kiln designs, varies widely across countries and regions, as does the potential for policy reform and economic feasibility. Barriers to progress in the use of wood as energy are discussed, including production difficulties, environmental concerns, economic costs, and market barriers. The chapter concludes with a set of suggestions for encouraging development of wood energy use as a mitigation opportunity. Although not traditionally a topic covered in Forestry Reports, the inclusion of agroforestry systems is a strength. All too often there exists an artificial dichotomy between agriculture and forestry, which must be eschewed as these two sectors are often interwoven on the landscape and share many common goals. Where economic and social factors preclude returning deforested, degraded, or unproductive crop land to natural forest, agroforestry offers a carbon-rich, socially and economically acceptable alternative, especially for small landholders. 7 Over the next 50 years, agroforestry systems could potentially mitigate 1.1-2.2 Petagrams C in the one billion ha that they occupy throughout the world. 7 In addition, if unproductive croplands were converted to agroforestry systems, an additional 0.586 Teragram carbon per year could be sequestered over the next 25 years. 7 The focal audience, policymakers and investors, is clearly an important one, and this
Report summarizes the role of forests in mitigation and adaptation for this readership. The authors propose a mix of options in the forestry sector, e.g., afforestation, reforestation, reducing deforestation, forest management and carbon substitution through the use of wood products and wood energy. They have adopted the flexibility concept of the Paris Agreement, i.e., that specific mitigation strategies are best decided locally, which allows those trying to create a greener future to tailor their strategy to the situation at hand. This could be both a strength and a weakness.
While not attempting to foist off a 'one-size-fits-all' approach, the overarching strategies tend to come across as a bit vague, however.
The concern is that without specific guidance for creating mitigation plans that are both ecologically and economically sound, the locally developed strategies may not be sustainable.
From the ecological perspective, it is troubling that mitigation plan descriptions are based only carbon uptake from the atmosphere, given that trees also require nutrients and water to conduct photosynthesis. As such, wood product harvest represents an export of a site's carbon and nutrients. Nitrogen, phosphorus and cation stocks may be replenished naturally via complex interactions among trees, microbes, fungi, soil, and parent material, but this is not a given.
Accounting that explicitly ensures maintenance of soil nutrient stocks would prevent adverse consequences of wood harvest with respect to soil fertility, plant nutrition, and forest productivity. Similarly, regard for water requirements of trees in forest projects situated in grassland biomes could prevent unintended consequences for a community's groundwater supplies, as well as future forest productivity.
From the economic perspective, aspects relating to deep-seated uncertainties in estimating the resultant carbon stocks and pricing of carbon in the international market received only a superficial treatment in this Report. The authors cite several instances in which it is difficult to assess the effects of investment in certain forest mitigation projects. This topic would benefit from inclusion of discussion of new technologies in remote sensing that allow for costeffective, detailed assessment of carbon sequestration in forests. 8 Perhaps an approach that is not overly prescriptive will allow policymakers and investors more space for innovative solutions. The hope is that they will work together with ecologists, sociologists, economists, and practitioners on the ground to develop workable, holistic solutions for mitigation. The stakes are high with regards to climate change. Moreover, the payoff will also encompass the conservation of biodiversity and other natural resources such as water and air quality, as well as the enhancement of humanity's social, economic, and spiritual well-being.
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